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POULTRY
EFFECTS OF FIBER ADDITION TO CORN DIETS
ON FATTY LIVER-HEMORRHAGIC SYNDROME
R. A. Nelson and C. W. Carlson'
Dept. of Animal Science
Poultry-Meats Section
S.D. State University
A. S. Series 78-5
Fatty liver-hemorrhagic syndrome continues to account for about 10% of
the mortality among caged laying hens. Previous studies have shown that
liver fat accumulation is suppressed when oats or wheat are used as part of
the diet. Two experiments using oat hulls, wheat bran or cellulose as a
fiber source were completed this past year. The first experiment involved
a normal feeding regime, while the force-feeding technique was used in the
other.
In experiment 1, 240, 28-week-old hens of two strains were randomly
allotted at six birds per cage (61 x 41 cm). One strain was a commercial
strain (Shaver 288), while the other was of the Regional Control SCWL,
random-bred research stock. Diets containing cellulose, oat hulls or wheat
bran were made isocaloric to a 14% protein corn-soybean meal diet. The
three experimental diets were made equal in methionine, lysine and fiber
content. Each experimental unit was replicated five times for a total of
40 units.
In experiment 2, 40, 65-week-old hens of the straightbred Regional
Control stock were randomly allotted (five per treatment) to individual
cages (20 x 41 cm). They had been on a 16% protein layer diet since
20 weeks of age. The four diets used in experiment 1 were again used here
to compare ^ libitum feeding to force-feeding at 135% of normal.
Treatment data for experiment 1 showing effects on production and
liver parameters are shown in tables 1 and 2. Adding cellulose, oat hulls
or wheat bran as a fiber source resulted in no differences in the produc
tion parameters measured. The Regional Control hens showed significantly
lower or less efficient production than the Shaver strain, an indication of
the superiority of hybrid strains for egg production. As evidenced by the
data in table 2, the oat hull or bran of wheat is not the reason for the
lipid suppressing effects of oats and wheat as reported previously at this
station.
Treatment data from experiment 2 are shown in tables 3 and 4. The
force-feeding technique produced typical production and liver parameter
effects seen in birds with FLHS. However, the fiber additions again failed
to alter liver lipid levels.
1 Superintendent, Poultry Research Center, and Professor and Leader,
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Examination of individual liver data in experiment 1 indicated that
29% of all the livers had hematomas present. Lipid content for these
averaged 16.1%, while those without hemorrhages averaged 11.1% on a wet
basis. Examination of individual livers in experiment 2 indicated a high
level of FLHS in these Regional Control hens. Hemorrhages were evident on
50% of the livers from ^ libitum fed hens and 90% of the livers from
force-fed birds. The 12 livers without hemorrhages averaged 15.0% fat,
while those with hemorrhages averaged 30.4% fat.
Table 1. Effect of Strain and Layer Diet on
Production Parameters - Experiment l^'^
Hen-day Hen-day
produc feed Egg Feed per
Treatment tion consumed weight dozen eggs
% g g kg
Layer Diet
Control 63.3 108.7 60.0 2.17
+ cellulose 65.2 104.9 59.7 2.00
+ oat hulls 62.9 100.8 58.8 2.03
+ wheat bran 61.9 101.0 59.7 2.01
Strain
Shaver 288 69.2A 106.8a 61.9A 1.89b
Regional Control 57.5B 100.9b 57.2B 2.21a
1 Average for nine 28-day periods.
Values without a common subscript in each column and variable category
are significantly different (capital letters = P<.01 and small letters =
P<.05.
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Table 2. Effect of Strain and Layer Diet on
Liver Parameters - Experiment
Liver as
Liver lipid part of Final
Liver Liver Wet body body
Treatment weight score^ Total basis weight weight
g g % % kg
Layer Diet
Control 49.4 1.8 7.28 14.2 2.43 2.04
+ cellulose 47.2 1.7 6.29 12.5 2.54 1.89
+ oat hulls 49.1 1.4 7.35 13.0 2.44 2.01
+ wheat bran 46.0 1.7 5.37 10.4 2.36 1.95
Strain
Shaver 288 44.5B 1.3B 5.09b 10.9b 2.32b 1.92
Regional Control 51.4A 2.OA 8.06a 14.2a 2.56a 2.02
1 Values without a common subscript in each column and variable category are
significantly different (capital letters = P<.01 and small letters = P<.05).
2 Hens were 64 weeks of age when sacrificed.
^ 1 = no hemorrhages, 2 = 1 to 10 hemorrhages, 3 = 10 to 25 hemorrhages and
4 = greater than 25 hemorrhages.
Table 3. Effect of Layer Diet and Feeding Regime on
Production Parameters - Experiment 2
Hen-day Body
Hen-day feed Egg weight
Treatment production consumed weight gain
% g g kg
Layer Diet
Control 51.9 116.5 61.4 .095
+ cellulose 59.0 127.5 61.9 .091
+ oat hulls 59.7 125.0 57.5 .122
+ wheat bran 45.7 121.3 61.1 .099
Feeding Regime
Ad libitum 58.1 103.8B 59.2 .014B
Force-fed 50.1 141.4A 61.8 .090A
^ Values without a common subscript within each column and variable category
are significantly different (P<.01).
2 Regional Control SCWL hens were used in the 3-week force-feeding
experiment. They were 68 weeks of age at the time of sacrifice.
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Table 4. Effect of Layer Diet and Feeding Regime on
on Liver Parameters - Experiment
Treatment
Liver
weight
Liver
score^
Liver
Total
lipid
Wet basis
Liver as
part of
body
weight
g g % %
Layer Diet
Control 72.6 2.6 23.1 26.8 3.36
+ cellulose 67.7 2.7 20.4 26.1 3.24
+ oat hulls 76.1 2.5 22.9 26.2 3.71
+ wheat bran 70.6 2.1 21.3 24.1 3.29
Feeding Regime
Ad libitum 46. OB 1.8 8.6B 17.2B 2.34B
Force-fed 97.6A 3.2 35.2A 34.4A 4.46A
^ Values without a common subscript within each column and variable category
are significantly different (P<.01).
^ See table 3.
^ See table 2.
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